Abstract: During a survey conducted on the soil diatom flora of newly exposed areas due to the retreat of the Ecology Glacier (King George Island, South Shetlands) an unknown Muelleria taxon was observed that could not be identified using the currently available literature. Based on detailed morphological observations using LM and SEM microscopy the unknown taxon has been described as new for science -Muelleria olechiae sp. nov. The new species is characterized in having typically bifurcated terminal raphe fissures, elongated, deflected proximal raphe endings and a lack of canal puncta. It was observed in several soil samples, but always in relatively low abundances.
IntroductIon
The genus Muelleria was recognized by Frenguelli (1924 Frenguelli ( , 1945 as distinct from Navicula sensu lato based on a combination of several morphological features: unilaterally deflected proximal raphe endings and the presence of two longitudinal ribs running on each site of the raphe. Detailed Scanning Electron Microscope (SEM) analysis allowed recently to reveal more morphological features such as the presence of typical canal puncta (VandeVijVeret al. 2010 ) separating the genus Muelleria from all other naviculoid genera known so far. Based on this combination of features, several former Navicula and Diploneis taxa were transferred to Muelleria and more than 20 new taxa were described (Spaulding&Stoermer 1997; Spaulding et al. 1999; VandeVijVer et al. 2010 VandeVijVer et al. , 2014 BahlS 2014; zidaroVa et al. 2016) . At the moment, almost 40 different taxa are present in the genus Muelleria (guiry in guiry 2016). Most of these taxa have a distribution restricted to the Antarctic Region.
The genus Muelleria prefers wet to semi-dry terrestrial (soil) habitats where they dominate the diatom flora together with Humidophila, Luticola and Hantzschia (VandeVijVer et al. 2014) . During a survey on the soil diatom flora from Admiralty Bay Region (King George Island, South Shetland Islands) an unknown Muelleria taxon was observed that could not be identified using the currently available literature. Based on detailed LM and SEM observations and comparison with other Muelleria taxa from the Antarctic Region, the taxon is described as a species new to science: Muelleria olechiae sp. nov. Data on its ecological preferences and the associated diatom flora in samples are provided.
Study area
King George Island (61°54'-62°16'S, 57°35'-59°02'W) is the largest island of the South Shetland Archipelago. It belongs to the Maritime Antarctic Region. The South Shetland Islands are the warmest region of Antarctica (King&turner 1997) with average temperatures oscillating around 0 °C throughout the year. Strong winds, high air humidity and constant cloud cover are characteristic for this part of the Antarctic Region (raKuSa-SuSzczewSKi 2002). The survey of the soil diatom flora at Admiralty Bay focused on the ice-free area exposed by the retreating Ecology Glacier, situated south of the Polish H. Arctowski Station, in the territory of Antarctic Specially Protected Area No. 128. For diatom analysis, samples were prepared according to the method used by KawecKa et al. (1998) and KawecKa (2012) . In order to obtain cleaned diatom valves, small subsamples were digested in a chromic acid cleaning mixture (mixture of concentrated sulfuric acid and chromic acid in proportion 3:1) and then washed using a centrifuge (2500 rpm). Excess inorganic soil matter was removed by sedimentation. Cleaned diatom valves were mounted in Pleurax (refractive index 1.75) and identified using a Carl Zeiss Axio Imager.A2 light microscope (LM) equipped with Differential Interference Contrast (Nomarski) optics. Diatom images were captured with the Zeiss AxioCam HR camera. Samples and slides are stored at the Podkarpackie Innovative Research Center of Environment (PIRCE), University of Rzeszow, Poland. For scanning electron microscopy (SEM), part of the oxidized suspension was filtered through a 3-µm Isopore™ polycarbonate membrane filter (Merck Millipore), air-dried and attached to aluminum stubs. The stub was sputter-coated with a 20 nm Gold layer using the Turbo-Pumped Sputter Coater Quorum Q 150OT ES and studied in a Hitachi SU 8010 microscope at 5 kV at PIRCE.
MaterIal and MethodS
Diatom terminology follows BarBer & haworth (1981 BarBer & haworth ( ), round et al. (1990 and VandeVijVer et al. (2010) . For the new taxon, the number of specimens measured in the type population is indicated (n=30).
The new species was compared with similar taxa from the Antarctic Region (Spaulding & Stoermer 1997 (Figs 1-7) , larger specimens linear-lanceolate with a clearly gibbous central part (Figs 8-19 ). Apices broadly rounded, not protracted. Valve dimensions (n=30): length 13.0-28.5 µm (average = 17.8 ± 4.6), width 5.0-7.0 µm (average = 5.8 ± 0.6). Axial area fairly narrow, almost entirely linear. Central area formed by slight widening of the axial area, usually rather small. Raphe filiform and straight. Proximal raphe endings unilaterally deflected, usually not extending into the first row of areolae. Terminal raphe fissures deflected to the same side as the proximal endings. Longitudinal canals (visible as longitudinal lines) positioned on either side of the axial area. Striae in the central area (4-6 striae) more widely spaced and more strongly radiate compared to the other striae, central striae 18-21 in 10 µm, distal striae 23-25 (29) in 10 µm (average = 21 ± 2). Areolae clearly visible. Scanning electron microscopy (Figs 20-27): Striae uniseriate composed of small, rounded or slightly transapically elongated areolae (24-25 in 10 µm in larger valves, up to 33 in 10 µm in smaller valves), continuing without interruption onto the valve mantle (Figs 20, 24, 25, 27) . Mantle edge lacking any areolae (Fig. 27) . Near the axial area one row of apically elongated areolae, becoming transapically elongated, usually in large valves (Figs 22-24) . Canal puncta next to the distal raphe endings absent or not separable from the normal areolae. Proximal raphe ends unilaterally deflected, usually not extending into the first row of areolae although occasionally observed in smaller valves (Figs 20, 25) . Distal raphe endings deflected to the same side as proximal endings, clearly bifurcated at valve termination 26) . Cingulum in the connection of bands with a single row of porelli (Figs 20, 27 VijVer et al. 2010 VijVer et al. , 2014 zidaroVa et al. 2016 ). All of them however can be separated from the new species. Muelleria meridionalis and M. cryonicola, both known only from the Antarctic Continent, and M. australoatlantica never show bifurcated terminal raphe fissures and several clearly developed canal puncta (see Spaulding et al. 1999, fig. 95 and Vande VijVer et al. 2010, fig. 25) . Muelleria tumida has a different valve outline with protracted, rostrate apices and clearly enlarged areolae bordering the axial area, a feature absent in M. olechiae (VandeVijVer et al. 2010 (Spaulding et al. 1999 ). However, the valve outline of Muelleria linearis is always linear to elliptical, whereas smaller valves of Muelleria olechiae are strictly elliptic with only larger valves being linear-lanceolate. Moreover, Muelleria linearis is larger and has only 15 striae in 10 µm in the central area.
The Antarctic terrestrial (soil) diatom flora consists mostly of the genera Hantzschia, Humidophila, Luticola and Muelleria. Many species in the Muelleria genus were observed in samples taken from soils, biofilms between stones and rocks often in seepage areas or from coastal areas. Spaulding and M. tumida (zidaroVa 2008; VandeVijVer et al. 2010 VandeVijVer et al. , 2014 . In samples collected from soils on the Ecology Glacier forefield only one other Muelleria taxon (i.e. Muelleria australoatlantica) was regularly observed together with M. olechiae (though in a very low abundance). Both species are characterized by similar ecological preferences. The type population of M. australoatlantica was described from a rather acid, coastal soil with low organic matter content on Deception Island. It was also found in mosses on King George Island and seepages area on James Ross Island (VandeVijVer et al. 2010) . Only in the very species-rich sample EcotC4.2015, characterized by a very low content of organic carbon and a circumneutral pH, more Muelleria taxa were observed: M. austraoatlanica, M. kristinae, M. pimpireviana, M. rostrata and M. sabbei. acknowledgeMentS 
